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APPENDIX A

BACTERIAL SOURCES

In this present study , 45 samples were selected as bacterial
sources. They were sequentially collected during April 1998 to October

1999, and were divided into 2 groups as follows:

Types of samples Sampling sites

Soil S1
'S2
S3
S4
SS
S6
S7
S8
S9
S0
ST1

S12
S13
S14
515
S16
'S17
S18
S19
520
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Type of samples Sampling sites
Soil S21

S22

S23

S24

825

faaLuIneuing
IR IGPNATINeqe

4
WWS35
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APPENDIX B
CULTURE MEDIA

1. Lipid-rhodamine B Agar (LRA)
(slightly modified from Wang and et al.,1995)

Formula in milliliter and gram per 1 liter

-Corn oil 10
-MgS0,.7H,0 0.5
-NH,Cli 1.0
-CaCl3.2H,0 : 0.05
-NaCl . 1.0
-Trace mineral solution - 10
-Vitamin selution 10
-Rhodaming B (0.1% solution) 10
-Agar 25
. -phosphate buffer(KH,PO+Na,HPO,, 1M, pH9.0) 10
~Glycine-NaOH solution (1M, pH 9.0) 10
Trace mineral solution composed of (mg/l):
-H3BO; 0.5
-CaCl,.2H,0 20
<CoCly.6H,0O 200
-CuS04.5H0 0.4
<FeS0O,.7H,0 130
-KI 0.1
-MnCl,.4H,0 : 100
-Na,MoQ, 10
-Na,SeQ, 20

-Na, WO, ' 20
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-NiSO,.6H,O 30
-ZnCl,.2H,;0 100
The vitamin solution contained (mg/1):

-Biotin 2
-Crystalline cyanocobalamin (B;3) 0.1
-Folic acid | 2
-Nicotinic acid (niaéin) 5
-Pantothenic acid 5
-p-aminobenzoic acid (PABA) 5
-pyridine=HCI (Bq) _ 10
-Riboflayin (B;) ‘ 5
-Thiamine-HCI (B,) 5

Lipid rhedamine B agar (LRA) was prepared bas follow. A
stock solution of 0.1% (wt/vol) thodamine B was prepared in
deionized water and thén sterlized Dy filtration. The stock solution was
stored in refrigerator. The medium (LRA) was prepared by suspending
all mineral salts including agar according to formula and adjusted to
pH 9.3 followed by heating to dissolve completely. After the mixture
was autoclaved at 121 C for 15 min and then cooled to 60 C, all of the
remaining ingredients were aseptically added. All media were

dispended.in plates dnd before used plate was incubated overnight.
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2. Lipid-Oil Broth (LOB)
(slightly modified from Wang and et al.,1995)

Formula in milliliter and gram per 1 liter

~Corn oil 10
-MgS0,.7H,0 0.5
-NH,Cl 1.0
CaCL,2H,0 0.05
-Na(Cl 1.0
-Trace mineral solution 10
-Vitamin'solution . 10
-phesphate buffer(KH;PO+Na,HPO,, 1M, pH9.0) 10
-Gly€ingsNaOH sclution (1M, pH 9.0) 10
-Yeast Extract 4 -0l
FifalpH 9.0

The LOB medium was prepafed by suspending all mineral salts
described above including yeast ejﬁiiract. After the medium was
autoclaved at 121 C for 15 min, an'crl‘then cooled down to 60 C, 10 ml
of corn oil including vitamin solution as well as all buffer solutions

were asepticdlly added. All media were dispended into each test tube.
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3. Lipase Production Medium (LPM)
(Schmidt-Dannert and et al.,1994)

Formula im gram per 1 liter

-Nutrient Broth | 3.25
-CaCl, 10
-Gum arabic 10
-Olive ol | 25

The LPM was prepared by suspending all ingredients in ditilled

water and then warm slightly to dissolve completely, Later, the medium
was autoclaved at 124C for 15 min.

4. Measuring Growth Medium (MGM)

(Wang and et al.,1995)
Formula in milliliter and gram per I liter
-Oliveoil 10
-Tween 80 > 1
~Yeast extract |

The MGM was prepared by suspending all ingredients in

distilled water and then adjusted to desired pH. After that, the mixture
was autoclaved at 121 C for 15 min.
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5. Nutrient Broth (Difco)

- Formula gram per 1 liter

Bacto Beef Extract 3
Bacto Peptone 5
' Final pH 6.8+0.2at 25 C

6. Nutrient Agar

Formular in gram per 1 liter

Bacto Beef Extract 3

Bacto Pepione _ 5

Agar ' . 15
Fifal pH6.840.2 at 25 °C

The NB was prepared by dissolving 8 grams of NB in 1 liter
distilled water or deionized water and added 15 grams of agar when
prepare NA medium and warm slightly to dissolve completely. After
the medium was autoclaved at 121°C for 15 minutes, they were

dispended in plates. Before used, plates wereincubated overnight.
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|
APPENDIX C
MEDIA FOR BIOCHEMICAL TESTS

1. Pseudomonas Selective Isolation Agar(PSIA)
(adapted from Krulger and Sheikh, 1986)

Formula milliliter andgram per 1 liter

-Nitrofurantoin (5% solution) 7
-Crystal violet (0.1%s0lution) 2
-Trypic Soy Broth 30
-Agar ' 15
-Distilied water | 990

Pseudomonas selection isolation agar (PSIA) was prepared
as follow. A stock solufion 6f 5% /(wt/vol) nitrofurantoin (Sigma,
Steinheim, Germany), was prepared in N.N-dimethylformamide
(Merk, Darmsatadt, Germany). A'stock solution of 0.1% (wt/vol)
crystal violet (Merk) was prepared in distilled water. The stock
solution were stored at room temperature; and nitrofurantoin solution
was protecied ffofi expose to light: The mediim (PSIA) was prepared
by suspending 30 gram of TSB and 15 gram of the agar in 990 ml
distilled water and added 2 ml of crystal violet stock solution. After
the mixture 'was autoclaved at/'121/C for15 min and then cooled to 50
C, 7ml of nitrofurantoin stock solution was added. Albmedia were

dispended in\plates and before used plate was incubatéd overnight.
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2. Shigella and Salmonella Agar (SSA, Difco)

Formula in gram per 1 liter

‘ -Bacto Beef Extract 5
-Bacto Proteose Peptone 5
-Bacto Lactose 10
-Bacto Bile Salt No.3 8.5
-Sodium Citrate 8.5
-Ferric Citrate 1
-Bacto Agar ' 13.5
-Brilliant Green _ 0.33 mg
~Neutral Red ‘ 0.025

Final pH 7.0+0.2 at 25 C

Suspend 60 gram in 1 liter distilled water or deionized water
and boil carefully for no more than 2-3 minutes to dissolve

completely. Avoid overheating, Do not autoclaved.

3. Simmons Citraie Agar
Formula in gram per liter

Magnesitm Sulfate 0.2

Ammonium Dihydrogen Phosphate 1
Dipotassiurit Phosphate 1
Sodium Citrate 2
Sodium Chloride - 5
Bacto Agar | 15

Bacto Brom Thymol Blue 0.08
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Final pH 6.8 at25°C

To rehydrate the medium, suspend 24.2 grams in 1L, cold
freshly distilled water and heat to boiling to dissolve the medium
completely. Sterilize in the autoclave for 15 minutes até 15 pounds

pressure (121°C).

4. Triple Sugar Iron Agar (TSI)

Formula in gram per liter

Bacto Beel Exiract : 3
Bacto Yeast Bxtract .3
Bacto Peptone 15
Protegse Peptone 5
Bacto Dextrose 1
Bacto Lactose - 10
Saccharose 10
Ferrous Sulfate 0.2
Sodium Sulfate 5
Sodium Thiosultate 0.3
Bacto Agar 12
Bacto Phenol Red 24 mg

FinalpH7.4 at25°C

To rehydrate the medium, suspend 65 grams in 1000 ml;

cold freshly distilled water and heat to boiling to dissolve the medium
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completely. Sterilize in the autoclave for 15 minutes at 15 pounds
pressure. Allow the tubeis to solidify in a slanting position in a manner

which will give a generous butt.

5. MacConkey agar

For isolating and differentiating lactose-fermenting from lactose-

non fermenting gram negative enteric/bacilli.

Formula in gram per liter

Bacto Peptone ~ 17

Bacto Proteose Peptone 3

Bactad actose 10

Bacto Bile Salt No.3 | 1.5
Sodium Chloride 5

Bacto Agar 13.5
Neutral Red 30 mg
Bacto,Crystal Violet 1 mg

Final pH 7.1+ 0.2 at 25°C

Direction.. suspend.50.grams,in 1 liter, distilled or deionize water
and boil'to dissolve 'completely.” Sterilize in the autoclave for-tS minutes

at 15 pounds pressure. Avoid overheating.
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6. Motility test medium

" Formula in gram per | liter

Beef extract 3
Peptone 10

NaCl | 5

7. MR/VP brot

/ |

Formula i ére
: N (4

Y Jn‘

il y

FONUUINYUINNS )
RN ITUINENAY
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APPENDIX D

p-NITROPHENOL METHOD
- (Winkler and Stuckmann, 1979)
Reagent :
1) 50 mM Tris-HCI
2) 0.1 % (w/v) p-nitrophenol
Procedure :
1. To prepare the stock standard solution , dissolved 100 mg
p-nitrophenol in 100 midistilled water (conc. 1 mg/ml).
Diluted 1:4001in 50 mM Tris-HCl just before use to give a
solutiom'containing 100 ug p-nitrophenol per ml. Prepared
standard (1-6 pg/ml).* |
2. Read the absorbance ofeach tube at 410 nm against the
blank without p-nitrophenol using the spectrophotometer.
3. Determinated the concentration of p-nitrophenol in the
samples from & standard curve prepared by plotting the
absorbances of the‘standards versus the concentration of

p-titsophencl.
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Calculation Methot

p-nitrophenal {nixic Yy = Absorbance read x 1000
A Slo ‘T{ 139.11
%‘7

Where slope constant equals 001@6

Q)Jmt = henol (nm
amumwﬂ%ﬁm

ﬂW’]E\]\‘iﬂﬁﬂLﬂJW\’WIEI']@EI
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APPENDIX E
CUPRIC ACETATE-PYRIDINE METHOD
(Kwon and Rhee, 1986)
Reagent :

1) 2% (v/v) oleic acid in n-propandl

2) isooctane

3) 5% cupric acetate

Procedure :

1. To prepare the standard, place a portion of the sample |
containing Z.0-10.0 pmol of oleic acid in a screw cap
culture'tube and remave any solvent present at 50 °C using
oven, | _

2. To'prepare 5% cupric acetate reagent, dissolve 5gram of
cupric acetate in 100 ml distilled water, and then filter as
well as adjust to pH 6.0 with pyridine.

3. Acculately’added 5.0 mi of iscoctane and swirl to dissolve
the sample.

4. added-l-mlof cupric-acetate-pyriding reagent, vortexed for
2 nin and then centrifuge for 5 min.

5. Read the absorbance of upper layer in each tube at 715 nm
against the, blankawithout oleic ecid using the
spectrophotometer.

6.| Determine the concentration of frée fatty acid inthe
samples from standard curve prepared by plotting
absorbabce of the standards versus concentration of oleic

acid.
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Calculation Method _~~

oleic acid (nméf “Absorbance read x 1000
, m =

V *:
EFe S . L.r!
) _ 1
Unit = oleic acid (nmol)
VU A ml of enzyme used x incubation time
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